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(54) Disk cartridge with dust collection 

(57) The present invention relates to a disk cartridge 
with dust collection capability, which includes a cartridge 
shell (185) with a door assembly (150). Inside the disk 
cartridge is an optical, magnetic, or other type of disk 
which rotates and can be read from, or written onto, by 
the access device. The cartridge shell (1 85) is manufac- 
tured with interiorrecessed areas (1 60) into which adust 
collection element (1 65) can be placed. In some embod- 



iments, the recessed areas (1 60) are positioned so that 
the surface of the disk moves proximately to the re- 
cessed areas (1 60) as the disk rotates, in other embod- 
iments, the recessed areas (160) are positioned near a 
comer (or other region) of the cartridge shell (1 85). The 
dust collection element (1 65) can be double-sided sticky 
tape, grease, electrostatic material, or other composi- 
tion which can attract and retain airborne dust particles. 



figure 4 
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Description 

[0001 ] The present invention relates to disks for disk 
drives, and more particularly to a system for minimizing 
contamination of such disks. 

[0002] Since the launch in 1 982 of the audio CD, op- 
tical disks have become a very popular storage media 
due to their durability, random access features, and data 
capacity. However, portions of an optical disk can be- 
come unreadable when the disk is scratched or be- 
comes dirty. To minimize the disk's contact with airborne 
dust particles, optical disks are now often enclosed in a 
disk cartridge. When the disk is inserted in a disk drive, 
the disk cartridge's door assembly is opened so that the 
disk drive can access the disk itself. While the door as- 
sembly is open, dust particles can enter the disk car- 
tridge and settle on the disk, causing problems. 
[0003] The computerization of businesses has stead- 
ily increased the amount of data that Is processed. As 
more data is processed, the amount of data which must 
be stored increases as well. To meet the need of this 
ever increasing amount of data, cost-effective data stor- 
age is desired. Optical recording is especially attractive 
due to the high capacities that can be achieved on a 
single removable disk. However, to remain competitive 
and to meet the needs for storage, Increasing the disk 
capacity is a paramount development goal for optical 
drive products. (P. Asthana, B. I. Finkelstein, and A. A. 
Fennema, "Rewritable optical disk drive technology," 
IBM Journal of Research and Development, Vol. 40, No. 
5(1996)) 

[0004] A previously-proposed method of increasing 
an optical disk's capacity involves using a stronger ob- 
ject lens. However, a stronger lens must be placed clos- 
er to the optical media. Dust becomes a more pressing 
problem in these situations. 

[0005] Accordingly, it is desirable to provide an im- 
proved disk cartridge with a dust collection component 
which would decrease the amount of dust which settles 
on the disk after entering the cartridge. By reducing dust, 
the performance of the disk would be improved. 
[0006] According to an embodiment of the present in- 
vention, there is provided a disk cartridge, with dust col- 
lection capabilities, which includes a cartridge shell with 
a door assembly. Inside a disk cartridge embodying the 
present invention, there is an optical, magnetic, or other 
type of disk which rotates. While rotating, an access de- 
vice can read from, or write onto, the disk. The cartridge 
shell is manufactured with Interior recessed areas into 
which a dust collection element can be placed. In some 
embodiments of the present invention, the recessed ar- 
eas are positioned so that the surface of the disk moves 
proximately to the recessed areas as the disk rotates. 
In other embodiments of the present invention, the re- 
cessed areas are positioned near one or more comers 
of the interior of the cartridge shell. As the disk rotates, 
air flow is created within a disk cartridge embodying the 
present invention. This airflow causes movement of the 



dust particles, which are collected by the dust collection 
element. The dust collection element can be double-sid- 
ed sticky tape, grease, electrostatic material, or other 
composition, in an embodiment of the present invention. 

5 Reference will now be made, by way of example, 

to the accompanying drawings, in which: 
[0007] Figure 1 is a simplified side view of a previous- 
ly-proposed disk and previously-proposed access de- 
vice, where the disk has a relatively thick substrate; 

w [0008] Figure 2 is a simplified side view of an example 
of a future generation disk and access device, where 
the disk has a relatively thin cover layer; 
[0009] Figure 3 is a top view of a disk cartridge em- 
bodying the present invention with a door assembly; 

15 [0010] Figure 4 is a top perspective view of a lower ' 
half of a disk cartridge embodying the present invention, 
showing a series of recessed areas; 
[0011] Figure 5 provides a cross-sectional view of a 
disk in a diskcartridge embodying the present invention; 

20 and 

[0012] Figure 6 is a top view of a lower half of a disk 
cartridge embodying the present invention, showing a 
recessed area near the comer of such a cartridge. 
[0013] The present invention relates to a disk car- 
25 tridge with dust collection capability. Throughout the 
drawings, an attempt has been made to label corre- 
sponding elements with the same reference numbers. 
The reference numbers include: 
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Reference Number 


Description 


105 


disk 


110 


active layer 


115 


substrate 


120 


lens 


125 


beam 


130 


laser spot 


135 


dust particle 


140 


cover layer 


145 


disk cartridge 


150 


door assembly 


160 


recessed area 


165 


dust collection element 


170 


cartridge shell 


175 


hub 


180 


upper half of cartridge shell 


185 


lower half of cartridge shell 



[0014] Referring to the drawings, Figures 1 and 2 il- 
lustrate the problems created by dust within a disk sys- 
tem. Specifically, Figure 1 shows a cut-away side view 
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of a previously-proposed disk 105, having a substrate 
1 1 5, an active layer 1 1 0 and a cover layer 1 40. In Figure 
1 , the substrate is on top, as commonly used in today's 
CD and DVD products. 

[0015] The disk 105 can be any type of optical disk, 
such as an audio CD, a CD-ROM, DVD, DVD-ROM, 
DVD-RAM, DVD-RW, MO, or a WORM disk. The sub- 
strate 115 is commonly a polycarbonate plastic. In the 
optical disk industry, the plastic portion of the substrate 
115 can be "pre-recorded" by being stamped with mil- 
lions of pits corresponding to the binary representation 
of the data or information stored on the disk. This could 
include computer data, audio tracks, digitalized video, 
etc. If not "pre-recorded, 0 the optical disk can be later 
written onto with a laser writing head. 
[0016] A thin layer of aluminum or other material is 
applied, coating the plastic substrate 115 and forming 
the active layer 1 1 0. Then a lacquer (or similar material) 
is applied as the cover layer 1 40, wh ich offers protection 
to the active layer 110. Usually the substrate 115 is rel- 
atively thick, for example it is 1 .2 mm for CD and MO- 
type of disks, and 0.6 mm for DVD-type of disks. 
[001 7] The substrate 1 1 5, active layer 1 1 0 and cover 
layer 140 can be made of other substances, in the 
CD-ROM and WORM industries, the substrate 115 can 
also be formed from PMMA or glass; the active layer 
110 can be organic die instead of aluminum; and the 
cover layer 140 can be UV curing lacquer as from D.S. 
M. or Dai Nippon, for example. 
[0018] The disk 105 is often enclosed in a cartridge 
which protects it. The disk 105 is inserted into a disk 
drive, which has a drive motor and an access device. 
The drive motor rotates the disk 1 05 and the access de- 
vice is positionable with respect to the rotating disk. The 
access device includes components which direct a la- 
ser, or other light beam 125, through a prism/lens as- 
sembly 120 to create a focused laser spot 130 on the 
disk 1 05 in order to write onto, or read from, the disk 1 05. 
[0019] Dust can accumulate on the disk 1 05. As ex- 
plained below, this dust can have various effects on the 
disk system. Figure 1 shows a dust particle 135 on the 
substrate 1 1 5 of the disk 1 05. In Figure 1 , the dust par- 
ticle 135 blocks only a small portion of the focused laser 
beam and so the laser spot 130 is not completely affect- 
ed. 

[0020] As the computer industry grows there is a con- 
tinuous need for increased data storage capacity. One 
way to achieve increased storage capacity on a disk 1 05 
is to reduce the size of the laser spot 130 on the active 
layer 1 1 0. This can be accomplished by using a stronger 
lens 120. However, a stronger lens 120 needs to be clos- 
er to the active layer 110, requiring that the cover layer 
115 be thinner. For example, a DVD may have a cover 
layer of only 0.6 mm. 

[0021] In the future, cover layers may even be just 0.1 
mm. Figure 2 shows a possible example of a future 
standard of a DVR disk 105 with a thinner cover layer 
1 1 5. Because future applications might have cover lay- 
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ers as thin as 0.1 mm, probably the substrate and the 
cover will be switched, as shown in Figure 2. 
[0022] With the thinner cover layer 1 40, dust particles 
135 are more problematic because a dust particle 135 

5 will interfere with a greater percentage of the focused 
laser beam 125. If enough of the laser beam 125 is hin- 
dered, the portion of the disk 105 beneath the dust par- 
ticle 135 will not be accessible. 
[0023] Because dust and debris affect disks, disks are 

io usually used in a cartridge. Figure 3 shows a disk 105 
in a disk cartridge 145 embodying the present invention. 
A disk cartridge 145 embodying the present invention 
includes a door assembly 1 50 (not shown) on a cartridge 
shell 1 70 , which is open in Figure 3. A disk cartridge 1 45 

15 embodying the present invention also includes a hub 
175 which allows the disk drive to spin the disk 105. A 
disk cartridge 1 45 embodying the present invention may 
be created by joining an upper half of a cartridge shell 
1 80 to a lower half of a cartridge shell 185. 

20 [0024] Figure 4 shows one such lower half of a disk 
cartridge shell 185. The door assembly 150 allows a 
door to be opened and closed, in the present embodi- 
ment, two recessed areas 1 60 have been created in the 
lower half of a disk cartridge shell 1 85. These recessed 

25 areas 1 60 are positioned so that the surface of the disk 
105 (not shown) moves proximately to the recessed ar- 
eas 1 60 as the disk 1 05 rotates. As the disk 1 05 rotates, 
air in the disk cartridge 145 moves through the interior 
of the cartridge shell 170. The whirling air causes dust 

30 particles which have entered the disk cartridge 1 45, via 
the door assembly 150, to become airborne. 
[0025] In a disk cartridge embodying the present in- 
vention, a dust collection element 165 is placed in the 
recessed areas 160. As dust particles whirl around in 

35 the air within the disk cartridge 1 45, the dust collection 
element 165 attracts and retains the dust particles so 
that the dust particles do not settle on the disk 1 05. The 
dust collection element 1 65 can be double-sided sticky 
tape, grease, or another substance with the proper ad- 

40 hesive or electrostatic qualities. The chemical composi- 
tion of the dust collection element 1 65 should be thick 
enough so that it does not get displaced within, or flow 
out of, the cartridge, regardless of the cartridge's orien- 
tation or of environmental conditions such as high tem- 

45 perature, humidity or vibrations. Preferably, the dust col- 
lection element 1 65 should retain its ability to collect and 
retain dust overtime. It should remain actively adhesive 
for several years, ideally for the expected life of the disk 
105 and/or cartridge 145. 

so [0026] Figure 5 shows a cutaway side view of the disk 
105, recessed areas 160 and dust collection element 
1 65 within the disk cartridge 1 45. As can be seen in Fig- 
ure 5, the dust collection element 165 can be placed 
closely above and below the disk 105. This positioning, 

55 in conjunction with the previously mentioned airflow, op- 
timizes the collection of dust and keeps the disk surface 
relatively dust free. 

[0027] Figure 6 shows another embodiment of the 
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present invention. In Figure 6, a lower half of a disk car- 
tridge shell 185 is shown. However, in Figure 6, a re- 
cessed area 1 60 is formed near a corner of the cartridge 
shell, into which the dust collection element 1 65 can be 
placed. Of course, one skilled in the art could create em- 
bodiments in which there are differing positions, sizes, 
and numbers of recessed areas 1 60 and dust collection 
elements 165. 

[0028] Although a CD or other optical disk has been 
so far described, the use of recessed areas 1 60 holding 
dust collection element 165 is also applicable to other 
disktypes. For example, the disk 1 05 can also be a mag- 
netic floppy diskette, such as the common 3.5 inch dis- 
kette used with personal computers. 
[0029] From the foregoing detailed description, it will 
be evident that there are a number of changes, adapta- 
tions and modifications of the present invention which 
come within the province of those skilled in the art. 



Claims 

1 . A disk cartridge for protecting a disk, comprising: 

a cartridge shell having an exterior surface and 
an interior surface, the interior surface having 
a recessed area; 

a door assembly on the cartridge shell for al- 
lowing a disk to be accessed by an access de- 
vice; and 

dust collection element positioned in the re- 
cessed area of the cartridge shell , for collecting 
airborne dust. 

2. A storage disk, comprising: 

a disk for storing data; 

a disk cartridge which encapsulates and pro- 
tects the disk, the disk cartridge comprising a 
cartridge shell having an exterior surface and 
an interior surface, the interior surface having 
a recessed area; and 

dust collection element positioned in the re- 
cessed area, for collecting dust particles so as 
to keep dust off of the disk. 

3. The disk cartridge of claim 1 , or the storage disk of 
claim 2, wherein the dust collection element is dou- 
ble-sided tape. 

4. The disk cartridge of claim 1 , or the storage disk of 
claim 2, wherein the dust collection element is 
grease. 
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5. The disk cartridge of claim 1 , 3 or 4, or the storage 
disk of claim 2, 3 or 4, wherein the recessed area 
of the cartridge shell is positioned so that the sur- 
face of the disk moves proximately to the recessed 

s area as the disk rotates. 

6. The disk cartridge of claim 1 , 3 or 4, or the storage 
disk of claim 2, 3 or 4, wherein the recessed area 
is positioned near a comer of the cartridge shell. 

10 

7. The disk cartridge of claim 1 , 5 or 6, or the storage 
disk of claim 2, 5 or 6, wherein the dust collection 
element is material with electrostatic properties for 
attracting dust. 

15 

8. The disk cartridge of claim 1 , 5 or 6, or the storage 
disk of claim 2, 5 or 6, wherein the dust collection 
element is a sticky material with that retains such 
sticky property for more than one year. 

20 

9. The disk cartridge of claim 1 , 5 or 6, or the storage 
disk of claim 2, 5 or 6, wherein the dust collection 
element has a chemical composition with a viscous 
consistency so that the dust collection element re- 

25 mains placed within the recessed area. 
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